A method to obtain the phase existing at the core of a dislocation in a crystal, the smallest physical singularity, is demonstrated using diffracted beam interferometry (DBI) [1] . The method also enables measurement of the strain at dislocation-dislocation intersections and the relief of strain of the dislocation at the surface. Additionally, the method is not sensitive to the thickness of the TEM specimen and should enable other phase contributors to be studied such as electrostatic charges that exist at the core in compound semiconductors and ceramics and core-decorating dopants such as carbon in steel. A dislocation in a single crystal Au specimen is used as an example. High contrast fringes within the interferogram were produced from the symmetric interference of the 220g and -2-2 0g beams, i.e., + g hkl, interfered by means of a biprism, Fig. 
A method to obtain the phase existing at the core of a dislocation in a crystal, the smallest physical singularity, is demonstrated using diffracted beam interferometry (DBI) [1] . The method also enables measurement of the strain at dislocation-dislocation intersections and the relief of strain of the dislocation at the surface. Additionally, the method is not sensitive to the thickness of the TEM specimen and should enable other phase contributors to be studied such as electrostatic charges that exist at the core in compound semiconductors and ceramics and core-decorating dopants such as carbon in steel. A dislocation in a single crystal Au specimen is used as an example. High contrast fringes within the interferogram were produced from the symmetric interference of the 220g and -2-2 0g beams, i.e., + g hkl, interfered by means of a biprism, Fig. 1 . The phase shifts within the interferogram represent the strain due to the displaced atomic planes around the dislocation core. In the perfect crystal, the equal but opposite Bragg diffracted beams cancel each other's phase. At the dislocation core the phase is not cancelled as each beam diffracts off a different atomic plane. This produces intensity contrast to the side of the dislocation core (Fig. 2a) . The phase at the core doesn't cancel. Thus the phase shift at the core, dislocation intersections and surface (Fig 2 and Fig 3) can be obtained and expressed as,
Phase imaging of the dislocation's core not being affected by the specimen's thickness is an advantage over intensity imaging methods such as lattice imaging and diffraction contrast imaging. This new imaging method will help to better understand dislocations in ways not before possible important for many reasons as dislocations have a strong influence on the physical, electrical, photonic, sensory and magnetic properties of materials but also a major influence on the rate and morphology of corrosion of materials. Their presence in the active region of electronic devices often causes their failure. Fig. 3 a) and b) the phase shift of two dislocations intersecting c) and d) the phase shift along the length of the dislocation revealing the intersection point of the two dislocations in a) (within solid circle) as well as the relief of the dislocation's strain at the crystal's surface (dashed circle).
